Biochemistry of prostaglandin endoperoxide H synthase-1 and synthase-2 and their differential susceptibility to nonsteroidal anti-inflammatory drugs.
The principal pharmacological effects of nonsteroidal anti-inflammatory drugs (NSAIDs) are due to their ability to inhibit prostaglandin synthesis. NSAIDs block the cyclooxygenase activities of the closely related PGH synthase-1 and PGH synthase-2 (PGHS-1 and PGHS-2) isozymes. NSAIDs are therapeutically useful due to their analgesic, anti-pyretic, anti-inflammatory, and anti-thrombogenic properties. Major side-effects of NSAIDs include their ulcerogenic and nephrotoxic activities. All clinically approved NSAIDs in general use today inhibit both PGHS-1 and PGHS-2. Recently, inhibitors have been identified that are selective toward PGHS-2 and that have potent analgesic and anti-inflammatory activities with minimal ulcerogenic activity. If the new PGHS-2 selective NSAIDs can effectively inhibit inflammatory prostaglandin synthesis by PGHS-2, without inhibiting PGHS-1 prostaglandin synthesis required to regulate sodium and water resorption, and renal blood flow, it is likely that these new drugs will also have significantly less renal toxicity than present-day NSAIDs. In this article, the mechanisms of actions of NSAIDs primarily at the biochemical level, including the reactions catalyzed by PGHSs, will be discussed. In addition, the biochemical properties of these isozymes, and the differential regulation of the PGHS-1 and PGHS-2 genes, will be examined.